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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide road traffic data 
without leakage and interruption of inter road and vehicle 
communication in the same cell by emitting radio waves 
to a vehicle in plural directions. 

SOLUTION: Plural cells E are continuously formed along y 
a road. First and second on-road antennas 4a, 4b that 
have directivity in the cells E are placed around a border ~ 
of each cell E along the road and emit radio waves with 
a same frequency. In the case that a vehicle 2 passes in _ 
the cells E, the vehicle 2 receives the radio waves from 
its front and rear sides. Since adjacent base stations 6 
give signals with same frequency and data contents that 
are OFDM- modulated to each of road antennas 4a, 4b 
through optical fibers 5a, 5b, radiated radio waves from 

the antennas 4a, 4b include same data. Furthermore, an on- vehicle device 3 acquires the 
vehicle data from the antennas 4a, 4b. Thus, when the vehicle transits to an adjacent cel., it is 
not requ,red to change a vehicle oscillator frequency and then the need for an expensive high 
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speed locking oscillator is eliminated from the on-vehicle device 3. 
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1 

im&mil aXUiS^fJ^tt (OF DM ; Orthogon 
al Frequency Division Mul tiplex) pfc|§ 

r>^-rt. 10 

[|g*Ig3] r-^©OFDMtlJS(!:l/Ty>^l/ 
FP#P B 1£IStt£:0 F DMM^iffln d £ 

t-rsw*^ i xttit *m 2 ta«£(Ds§*F B iiim-> 20 

[lit^SM] HuIS*:i£^S«, *M^-^tcJ; D O F D 

m\z^nmmih-r^tctb<Dmm<Dm±^mT >^i- 

z<Dm&<Dm±%mT>Tj-frzmm&mmzmiii-zrL 30 
tzmmzm-D'^xmm^n o&i.&m^&^t* <=>tc# 

tfC <fc £!f$itf!<hT-5>!!?*iI 1 l2«SCDS§^:^il«->x^ 

[§it*iB5] ffiizfcmmizm^zmiti? 5is©£i^s 

[Ij?#lH6] iMtge^lC&tfS^-^OFDM^Tj 
SiLT->>^;urtlC^/- KPtF B ^^^fcOFDM^ 

^ <h &!&mt-tz>m&m i «tn lis**! 6 ©n-r 
cgf*^8] mwL<nmmi,ttMzt>tz-iT. m-m& 
ssaRjh i u^Lm^mi <D^-rnA^z$im.(D^mmmm 

[0 0 0 1 ] 50 



2 

i-zmmzfe-oxgimL. m^z-mco-tA^i^-r^ 
-?<D%sMi5$:tLTW.5zffl%i$tftm£m (of dm) 

[0 0 0 2] 

^'&-£-t-£-?mm-?z>j5fo\z$>z>„ #ici85)iJMgsic*5^ 
vsmoimn^mmnrnm t zmm \z^ K> ]g r, -f s£>g 

5rA{e-2&^-3T^< (fci^.H ^gB¥7-4 3 2 6 
0^#H3) o 

[0 0 0 3] Sl*iiie^CD#*e5M3I^#ML> *pstc 
JU£l£tt&<&g/^$><5. -^CT\ itSStC^oTfl ft Infill 

<dm< mmwm ^£ ^ o •&= 

[0 0 04] CiniC^fLT, 012 \ZtR~?£o\Z. SS± 

7>5^y-i 2 o ^m^mm-nm^^wnzmmLrmm 

Ik'fio&o IC-rtlfi, 1 ■Z)C7)SS±7'>^± 1 2 OTJtg? 
#n£t^-fejn 2 i £fflM&-r-2>;r£#T#-5>„ d©Jg£\ 

[0005] ss±T>T-y-i 2 o^iggbfc«-&> 

0 teZ>z\£tf$>Z>. @13ll A'XICtO 

^$nfe«^ii^x«j 7122 ic/hiy*a?AoTaff 

l^-f ^d&^s UiStt[llf/f^^/JN$<. jg^^n-^T 

[0006] -eciT-. ^±.t^mt<Dmmmt^mm^ 
fomnmfozm— fe;n*n-K^-r-5. ^iMficDjf^^ 

[0 0 0 7] 

^ssit-rnti. im<DW5;<Dffim!Qtfmimztj.^tz 
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[0008] w»ca»ai««>«^, ra— fe;n*gtrai;«k 
asftiPW-^arawTOjwa < an. ^-©js*#£ & o is* 

[0009] b^u a»#tt-fejn^TSia»ii!i-r*fc 

« a * , * * v » »4a* ig» *«t a * ^ t* 
bk&d. «s©/jNS{t. fgnx Mfc©£stf<t&3«, 

[0 0 10] -f-eiT-. ##9I©eWtt* ±i£©8#i651£ 
[0011] 

tt. OFDM«W34lfc|pI— rt«©«^*IBft©e3li» 
±SMI7>7t*6l!»S*lT< «tttt*SflTr«ft:«> 

o*(sni[Si*ff5S«*a**r-r**ittS«t*$tr 40 

[0 0 12] ttftroK±2Ht7'>5 l ^e> 
(B]-rt^<Ox-^(Cck OOF DM'^p$nfc«^lCSo* 

«H#©»i^itt (^jgi^ttfe^tr) t*rr*a»&, 



[0 0 13] Sfc, at»**fTf **PK:3*LTft«t* 
[0 0 14] aMfiWlctntf. ft*£HliHI]»&ttftA 

o of DM«n$nfc«***s*-r*fc«{>©*«s«7' 

4) . 

[0 0 15] ^fgBJT'tt. *Pfffl*^»±«lc»Lr* 



[0016] «rffie2m»cfi^*3itii-r*iR©es*s 

U^;U©4S^^(CJt4$T#-5. ^(Dfztb, &§±§{f 7 
[0 0 17] T-^fflOFDM^iMtLT-> 
(OFDM) #5££«UB-r-5C:<i:a*T#5 (WjJ£E3, 

7>^*^©8Ef«ticM*^i:sfcje>{c. &&±mm7 

[0 0 18] L^b. *^IC*3^Tf4v>^crtlC 

*»^raT»*igaT**. m%t<Dtz±mm7> 
y L i-frt>m—k)uzmm : 2:'fTts.?M'&, mwTofflmm 
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5 

xiSs mzm&m 2 xtsgg*^ 5 mumx? r-r /xhuk 

[0 0 19] §»*3S7|5«g©SS*rail{s->7 > ^Att, wi 
tfccrj-y-^x U 7*^nMt5t>OT*5^ <h 

tc «t 0 o f L>M&m2tifcm®.& j tti*timmv>D-J'2. 

&©Sij5l5^lR]*^t).5. LW-dT. *5D"^IU7I: 

[0020] a=ifc, #s§Jtiim7>^^-ra-y-yxijT 
±©Hims^tt/h$<T^tr. ^(Dtztb. m±mm7> 20 

TB-iSR. |Bl-rt^(cJ;Oilft*fTe>. 
[0 0 2 1 ] iAH &±mm7>^-J-fr<blfLffi.7>7- 

[0 0 2 2] 30 

wmmw$:m%isTmm\zmwt2>. 
m 1 e. *mmm 1 *Kraat«;:«*HMiHffl«->*T- 

B3 Til m £ ft f> tz tb <D % (D X- $> -5 . 
[0 0 2 3] ilglfli mmz®-3Tm$k.<D-tjiE 

-r-5.^1?S±7>^±4 a*3j;0:^2SS±7>x^-4 b 

±7 >^ 4 b ra— H»ft (fc^A«6(GHz) 

Hfl-ttKtt, ^lif§±7>^^-4 a*6tta46**HJT 
*-r*lRjlC|6)ttT*fc#fta*$*-l, IS 2 Sg±7 >5"± 4 

b ias^ 0 ^EPT-^T^rsjicfSj^TffiiS^awsn 

(C^-So t<Dtztb. mm2tf-tJlEft$:m®-f%&?AZ 50 



6 

[0 0 2 4]^, ?§±7'>5 L ^-4CDil!l±^'i©iS$h 

Kim^rB, fei:A«100(m)TSS. &g§±7>7- 
t4a, 4b«. tMM7 7-f A* 5 a. 5b^L 
Tl-9©Sili6llglSnTl^. M77-r/t5 
a« 5bil -€-n-?-'n, ±0/T0fflW2*C97 l 675"f 

[0 0 2 5] £ifeH6tt. *&#i*KJEmfif«fe£©»te 
tfiBBSEfflT'- ^ * O F D M«W Ufc«# 
£3t7r-fA5 a, 5 b$:^-bT&S§±7>^^-4 a. 
4blC^. CiniCiO, #SS±7>t-^-4 a, 4 b 

x-* (ffilD, 43£D:&ffi-t>+r (H^-a-T) lc*3 

i7>rt4a, 4bA>eSi»L. igW^MS^ffi-To 
[0 0 2 6] £7fc, &t&m 6 frZtSltoZ ft* OF DM%£ 

M-r -a c <t tc«t o . -tMzwfft^zm. 
[0027] @2it mmmm 3 o«ij«**-r«*H-c 

1 2<h£*TLTH*>. jMSiiftgBl ltt, 

ScSifSBl 1«, *«7>^^-g|5l 2lc*t^TSit$n 
tz&&±7>^J-4 a, 4 b«>60tt»*JS[JC$Stl* 

^ ^ t a f ^ -r ) n* i c $s an -r . 
[0028] pa 3 ta, h!j±^ i (DmmmmfSL^tya 
vzwvtb*. mmm6\$, m.^m : r-^^±7> 
4\z^-^tztb<nmm^m.2 1 &mx.T^z>„ mm 

ii&^ffi^ T#fi1"-5> O F DM (Or thogona I Frequency 
Division Multiplex) ^fB^5££^ffl LTt^. 
12 1H ^0ITiE??^l:lHl8S (Forward Error Correct 
ion Encoder) 1 3 0 t. -f — U -^Ih]?S 1 3 1 

mm&mm& 1 3 2 1. ^7 - u x^sss 1 3 3 

[0 0 2 9] ^OITIE^^klHlSiSl 3 Oti. ^Pu/i?^ 
^<b^^^ii^^^{t;7U t'W^ 0 ITiESJliE-riHlFgT-* 

So mmzmrr&mo&m (fe&m) tf&c. m-nrnm 
iz&^T%mm^<Dmm&£zf{iLtt<D?Fmmtemt (? 
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x->?>^) £Wl£<2T\ ZCDWWtTlEte. 

— x-f ^ifciiD A B (Digital Audio Broadcasting) & if 

co o 3 o] si&^^biiiss 1 3 2n m<omnt<Dm 

SrfT-5IsI8ST»*. feMSS^S^^^ofc^T'fe, 
a^S, ie7-Ux«S4(Hl»l 3 3tt. y'JJA 10 

u 7 ;hcsi 2 nrc > >#)vm £ n$mffiffi u t\ ^ 5 co 

[0 0 3 1 ] 7y^>A-j' 134H *B*Lfc5* 

£o 7 7^>A-^ 1 3 4T«»Snfci»fiSfflG) 
2l««-^»4, «St/3tt««» (E/0) 2 6te*^T3tt«** 
tMSn, yttiZf^S 9£:frLT#IE£n, ±9ffl<£> 20 
2*<7)7fey 7^A5 a, 5 bfci£ffl«*n*. ft^r-fA 

5 a, 5 bfcsim$n^«#^ ^*v?n, m±r> 

4 a , 4 b ic« 0 nvt 6ti&*/«sae«* (o/e) 

2 7 a, 2 7 bfcT«a«^^3E»Stlfca. *J»Jt7' 

5 9£>#f/&<hbT, &»<B*><Ba*te/?!T#£ (^JA 
te\ Fiber Optic CommunicationsttCDC -N S -> ! J — 
X) . 

[0 0 3 2] 04H OFDMlC«fc£^>3tf;ue3iG>fl6 
^fcJMKttf, P*Httlt±»cH*Ufcfe©T**. « 30 

tlTt^o Rt^EESSitte, (TS+A t) /TSTSStl 

[0033] ^)^/wz&2>mmmm\*. m%\z\z. 

II ■b;KO^S^10 0mft5H 5 0 0nsec<£^ 40 
i^SLTl^. Stt!i^6i;£, HI 3 iC^-Tct -5 fC, *M 
r^ei7/ft4a, 4bi^SStSfc»<0S 
iSB2 8*«AT^. SK±7>ft4a, 4bC 
*^T*«7'>?:*-1 2 7J>S»tt£ftfctt&rt<Sffi$n 

(E/0) 2 9 a, 2 9 blC^l^T7tlt^{C 

a, 5 btC-^n-?ni£ffl£n, S«!i^6<D§{ig©2 8 

[0 0 3 4] S«Sffi2 8fl 2O<D3t/«»2«W(0 50 
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/E) 3 0 a, 30b^l, 2 ^<Dft/mM&$kU 
3 0a, 30b IC^^TWfB^fi-^^TC^^l^f *f |£ 
ggM-rS* WU ffija&if4IgB3 la, 3 1b 

«©S««-^tt, U^;UJt«SB3 3^t>4A6n4. 1/ 

y?8&3 2£»Jfflr , T£« ^85 3 2 fciiigLfcSft 
5+1tgB3 4(C^^T^SP^SB3 5^b^H 

^&SP3 6 tc^A^n^o ^lt, ^^3 

[0 0 3 5] 0 3©yD7^HTH X-f y^-ffi 

3 2 KcfcoT, 2 ^0|f^^^f9MTl^c^ j^f^CD 
2 O^IfS^fiEtSMS: <h o T t)«k l\ Z.<D 

r^coa^j a, u^;wt«fiS3 3TJt»^n 

^c, S3o^n^^iijTii, x-<^5 i gg3 2n, mm$L 
*i»3ia, 3 1 biz&\,*T^rn?nmm£titz&m 

[0 0 3 6] H5H «»BB<D«g:k:;W y ^SB 3 2 £ 

2>ffii$.&7jk-?. ssic#*-rn«, £ssra»*ti|gffl5 3 i 
a, 3 i biz&i^xmmiZtifz^imm^iz, ^*-ti-a$3 
4a, 3 4b^-tn-€ r n-^AsnxHift»«»ati, 

»ffi£3 6a* 3 6 b*lfiTH»i*iS[Sftfca, >W y 
^3 21:^^. U^;Wt«BB3 3tt, & 

iSJ^&ii*ig|$3 1 a, 3 1 b^4oi/^T^*l$n^CD§ 

[0 0 3 7] ^(7)J:^(C, ttfcfglCSffl«**<0»SW8lg 

fijclC^V^T, ftyy-t A5 a, 5 b fc3e«*tft2iart"* 

(fc^^tf, A. J. Cooper, TIBER/RADIO' FOR THE PR0V1 
SION OF CORDLESS/MOBILE TELEPHONY SERVICES IN THE 
ACCESSNETWORK". Electron. Lett. , Vol. 26. No. 24 (Nov. 199 
0) #fis) ZfflmLT^&o 

[0 0 3 8] Lfc^oL &?&±7>T'f4 a, 4b" 

£\zm&m*&w.&m»%'&mffi£< . m^mmmim^ 

±4 a, 4b<Dffi&L£ffim{tT'£Z>o £tz* 3Sit!l^6T' 
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\ts #&±7>7^-4 a, 4 b^b-^Abn/igfUl^ 

[0 0 3 9] SfcMgS2Ut mJi$^ct5(COFD 
M (Orthogonal Frequency DivisionMul tiplex) g£fjSj;£ 
SS:SfflLT^§ 0 OFDMTtt»2Sift©«jat»l4, 

T\ M»bfc<fc'5K:, 7t*y^5 9T^SBf 

[0 0 4 0] i6H MSc7>5r:M 2 l:*^TB±7 

»^>r: >A— ^ l 4 0 y— 'Jx^£[eJS§l 4 1 20 
Mibtt-^lHlSS 1 4 2 T-fyf—V—^El&l 4 3 
«08TjE«#IhI!S1 4 6tSrffl^.T^-5. 
[0 0 4 1] 7-UX^Ml4 1fl it^tffllJCT)^^ 

— uxaE*igtti 3 3 taecofflas-rsiHiKT, w^f> 
2, -r u-^mss i 3 i th^cDM^^-r^iHigST 

[0 0 4 2] RBfTIEflMtlplgSl 4 6 tt, «0ITIE«F^ 30 
ftlnJ^ 1 3 0 tm<DWM*-?Z>m r &-(:$>Z>o 07H ft 
17>rt4a, 4 b ^ *>tk$i2nZ>m&<Dmm\Z^>\,* 

;UE©iiB<Oft^r«o^H-r*** r*«100(nK £§±7 
>^±4©iftS*tlO(in) T&£i§-&fC;fe^T, fet^tf 
0 7(a) IZtk-T&oIz. miSm. 8 (m) % **s*53 (m) (7) 2 
^h7-^16h 1 6 2 7j*fe^E<mat£**f*i££ 

[0 0 4 3] CICDii£\ Sl»±7>ft4a*&ft» 
^n^miS^K^^^ 1 6 1 , 1 6 2 (CctoTii^^n 40 

h57^16L 1 6 2 ©igfr^rR] 
{C^bTHU^ffllltC^n^o C0>S&igHx»J7 1 6 3(7) 

— ^2K±7>rt4b^6M^n-5i^h7 
7^7161, 1 6 2ICctoTigK$n^XU7 1 6 4 
tt. h77^l6h 1 6 2<Dm'frJ5fa{z}iLT'&j5M 
izmti&o ZCDmiSlZ&^Tb. l?SiixU71 6 4 

[0044] h77^161 ^flu**5ctr/ h 77^16 50 



10 

2<D'&j5lZ&\,*T\t, 07(a) ^6 91 o\Zs 2 

^tttlX'J7 16 3, 1 6 4f)mm~r%ZL£\$f3i 
Lfc*-3T, £<&EIH£#P2a^fTLT^5«'& 
ICte, «8I3Tft ^±7>ft4a, 4b(^)^ 

H-*Jl/Ertl:i;fetoT, *tg!3 <hgS±7>7=-^-4 t 

[0 0 4 5] -J, 2-&CD h^yi? 1 6 1 , 162TS 
*n/tKMTtt, 2§0h77^16L 16 2<^*H 
10 IEl!|{c«J:oT«, 2^G>«jfcjgKxU7 1 6 3, 164 

wmixu7i6 5^n^ ftttwictt, 2 

&©h7'^161, 1 6 2 ©#MBglBI**20 Ob) 
fthH iSxU716 5W^ UfcU il^fr 
m \Z&\,^T 2 ■&<£> h77^1 6h 162 (&*Rg8EBil#s 
20 (id) *i»i:a5C:<i:[JftT*t), 2 h 

77^i6i, i 6 2(Dm^m^fft^z.L\t-m 

^T*^o LftjitoT, I«S*^Tttl»I>J7 16 

20 ^*gASd<t«ft:Vi. 

[0 0 4 6] fc^U jft*WMctt* *raaESS20 (m) 
T^fT*T^> 2 #C7) h77^16L 162 CD^fC*M^ 
;£fTT£££te%Abn£o L^U tM(DX'J7 
?S> T&:b^fil2l&_L7>5r^4 bfcig-rKlcon, ffl 
Sr^fTUTV^ h77^161 fCJ:£>«j£jffiKxU7 1 
6 4ttg<ft^TVK*^> 2 OCD^SiiSSxU 7 1 6 
3, 1 64<Z)fi?tX>J71 6 5a*«<ttt>T^#, illi 
afpftgicfca. -0^^> ■fe;UE©xU7«lifi 

[0 0 4 7] ^C, @7(b) tC^-Tct^t^ l^h7 
7^16 1**»2&±7>^±4 b<Bifi#££frLT^ 
£>»-&tC:3^T#*.£>. d h77^161 (Cct 

£»2B±7>7^-4 btf>£<0;»lf«i££iEffit"£xU 
7 1 6 3 \t % h77^161 <D9tttom (m) g«T* 

£o fctAh77^162^>77^161 

»Cjfit?t^T#T«ftagKxU7 1 6 3, 1 6 400m^X 
UJ^MSntt), fO»|XU70S$iHfi2(iii) 
10 T'£>3o #ttSH3S:»«ELTl^*K2 0!)Hu« 

giiii^5 (m) mmx* fiigx u 7«$nt 

[0 0 4 8] ftfe, «KJSgXU7 1 6 3, 1 6 411 
-fciE^Itt^cOct^iC, h77^161, l6 2(DmmiZ 
fztfmtlZ><DT~\tte<, h5^i?161, 16 2C7)*:^ 
SIW^^JC t)Sn^. SSi^X 'J71 63, 1 640 
*^60«*UlL^tt, 8±7>Tt4©8ffl*^ 

4^Mc!:C(7)M«gt^it^l 6 6tOJftSMift 
0 icfflHS-B-fc*^ 07(a) {c^-Tct^ic, fBfeffiKx 
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U71 63, 16 4H K5y?16L 162 *^fr 
LTIri5*» 1 6 7 l3«»-r*#» 1 6 8 ©+*ftiE* 
■CUi^Jtbtt^. S6C, 07(c) tc^-TJ^ic, tt± 

LfcjdbT, fc<hAk£EI7 fcjR-rfllfc 
cfe^T, *«7>?*-l 2t*W2C!)«r»0IC»«"rn 

[0 0 4 9] K±©J;5K:^o*i**»tt«cJ:nfi, 10 

XtiDfiC8R£ 2SRC LT^**6, *M2^>77 

*tEHKT#£. U^fc, OFDM^IiU #— F 
W^ioTy> 0>T* £ SliB L T ^ £ 6 , V 
;^A°^^#c7)^#^Ih1MT#^c Lfc^T, 

f£"r£— $t<D$6±7>Tj-4 a, 4 b£r-fe;UE<D5Ig&<D 20 

t>ct^. £fc, ±a<OK«Tf4, — J*CDSS-hT>^^-4 
a, 4 blCcfc^T l-KD-tfrE&Ml&lsT^&tf, 3* 

[0 0 5 1 ] ±a?^IHBJT*tt. £§±7>^4 

£ e L^b, fciAtfK±7>Tt4a, 4bfc*3V>T 
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